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[57] ABSTRACT 

A squeezing apparatus of a liquid developing apparatus 
including a mobile block installed under a photoreceptor 
Web, the mobile block being capable of moving up and 
doWn, a squeeZe roller supported by the mobile block and 
moving up and doWn With the mobile block, the squeeZe 
roller contacts a transfer surface of the photoreceptor Web 
When moving up and removes excess developer therefrom, 
an air injection noZZle, installed at the mobile block, for 
injecting air to a portion of the photoreceptor Web Where the 
squeeZe roller contacts the photoreceptor Web to separate 
and drip the excess developer doWnWard, an air supply 
pump for supplying air to the air injection noZZle, and a 
belloWs pipe connecting the air injection noZZle and the air 
supply pump and to be capable of expanding or being 
compressed as the mobile block moves up and doWn. 

12 Claims, 3 Drawing Sheets 
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SQUEEZING APPARATUS OF LIQUID 
DEVELOPING APPARATUS 

CLAIM OF PRIORITY 

This application makes reference to, incorporates the 
same herein, and claims all bene?ts accruing under 35 
U.S.C. § 119 arising from an application for a Squeezing 
Apparatus of Liquid Developing Apparatus earlier ?led in 
the Korean Industrial Property Of?ce on Jul. 22, 1998 and 
there duly assigned Ser. No. 29520/1998. 

FIELD OF THE INVENTION 

The present invention relates to a squeezing apparatus of 
a liquid developing apparatus including a squeeZe roller for 
removing excess developer from a photoreceptor Web and an 
air injection noZZle for injecting air to the squeeZe roller. 

DESCRIPTION OF THE RELATED ART 

Aliquid developing apparatus generally contains a mobile 
block Which moves up and doWn from a transfer surface of 
a photoreceptor Web. When developer is applied to the Web, 
an air injection noZZle serves to remove excess toner from 
the surface of the Web. Air supplied to the air injection 
noZZle may be interrupted if the pipe Which supplies air to 
the moving air injection noZZle gets pinched. 

SUMMARY OF THE INVENTION 

To solve the above problem, it is an objective of the 
present invention to provide a squeeZing apparatus of a 
liquid developing apparatus having a connection pipe Which 
can uniformly maintain the sectional area of a path for air 
When the air injection noZZle moves up and doWn by the 
mobile block so that pressure in air injection can be uni 
formly maintained. 

Accordingly, to achieve the above objective, there is 
provided a squeeZing apparatus of a liquid developing 
apparatus Which comprises a mobile block installed under a 
photoreceptor Web to be capable of moving up and doWn, a 
squeeZe roller supported by the mobile block and moving up 
and doWn, the squeeZe roller contacts a transfer surface of 
the photoreceptor Web When moving up and removes excess 
developer therefrom, an air injection noZZle installed at the 
mobile block, for injecting air to a portion Where the 
photoreceptor Web and the squeeZe roller closely contact 
each other to separate and drip the excess developer 
doWnWard, an air supply pump for supplying air to the air 
injection noZZle, and a belloWs pipe connecting the air 
injection noZZle to the air supply pump, the belloWs pipe is 
capable of expanding or being compressed as the mobile 
block moves up and doWn. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Amore complete appreciation of this invention, and many 
of the attendant advantages thereof, Will be readily apparent 
as the same becomes better understood by reference to the 
folloWing detailed description When considered in conjunc 
tion With the accompanying draWings, in Which like refer 
ence symbols indicate the same or similar components, 
Wherein: 

FIG. 1 is a vieW shoWing a liquid developing apparatus 
adopting an earlier squeeZing apparatus; 

FIG. 2 is a vieW shoWing a liquid developing apparatus 
adopting a squeeZing apparatus according to the present 
invention; and 
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FIGS. 3 and 4 are vieWs for explaining the operation of 

the squeeZing apparatus according to the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In a liquid electrophotographic printer, as shoWn in FIG. 
1, there are a plurality of developing apparatuses 10 for 
developing an electrostatic latent image formed on a transfer 
surface 1a of a circulating photoreceptor Web 1. The devel 
oping apparatus 10 each include developing roller 12 for 
supplying a developer 20 to the transfer surface 1a of the 
photoreceptor Web 1 and a squeeZing apparatus for collect 
ing excess developer from the transfer surface 1a of the 
photoreceptor Web 1. 

The squeeZing apparatus includes a squeeZe roller 11 for 
squeeZing the photoreceptor Web 1 to remove excess devel 
oper and an air injection noZZle 18 for injecting air to the 
squeeZe roller 11 to separate the developer adhering to the 
squeeZe roller 11. 
The squeeZe roller 11 moves up and doWn by being 

supported by a mobile block 14 installed under the photo 
receptor Web 1 to be capable of moving up and doWn so that 
the squeeZe roller 11 is selectively contacts the photorecep 
tor Web 1. Here, the air injection noZZle 18 moves up and 
doWn together With the squeeZe roller 11. The air injection 
noZZle 18 is ?xed to the mobile block 14 such that an angle 
of air injection With respect to the squeeZe roller 11 can be 
uniform. The air injection noZZle 18 is connected to an air 
supply pump 15 via a ?exible connection pipe 17. Reference 
numeral 16 denotes a supply pipe through Which the air 
supplied by the air supply pump 15 to each developing 
apparatus. 
When the air supply pump 15 and the air injection noZZle 

18 are connected by the connection pipe 17, the connection 
pipe 17 is bent as the mobile block 14 moves. At this time, 
if a portion of the connection pipe 17 is abnormally or 
excessively bent, the sectional area of a path through Which 
air ?oWs becomes narroW. Thus, air cannot be injected 
uniformly through the air injection noZZle 18, thus loWering 
the ef?ciency in removing developer. 

FIG. 2 shoWs a squeeZing apparatus of a liquid developing 
apparatus according to the present invention. Referring to 
the draWing, a mobile block 140 is installed under the 
photoreceptor Web 1 Which is capable of moving up and 
doWn. A squeeZe roller 110 and an air injection noZZle 180 
are supported at the mobile block 140. The squeeZe roller 
110 moves up and doWn together With the mobile block 140 
and selectively contacts the transfer surface 1a of the pho 
toreceptor Web 1 to remove excess developer. 

The air injection noZZle 180 injects air toWards Where the 
photoreceptor Web 1 and the squeeZe roller 110 closely 
contact each other to separate and drip the excess developer 
doWnWard. The air injection noZZle 180 is ?xed to the 
mobile block 140 such that the angle of air injection With 
respect to the squeeZe roller 110 can be uniform. The air 
supply pump 150 supplies air to the air injection noZZle 180. 
The air supplied from the air supply pump 150 is supplied 
to each developing apparatus 100 through a supply pipe 160. 

According to the present invention, the air injection 
noZZle 180 and the supply pipe 160 are connected by a 
belloWs pipe 170. BelloWs pipe 170 is capable of being 
compressed or expanded. That is, When the air injection 
noZZle 180 moves up and doWn With the mobile block 140, 
the belloWs pipe 170 expands or is compressed. Reference 
numeral 120 denotes a developing roller for developing an 
electrostatic latent image by supplying developer 200 to the 
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transfer surface 1a of the photoreceptor Web 1 and reference 
numeral 130 denotes a developer supply apparatus. 

In the operation of the squeeZe roller having the above 
structure according to the present invention, When the 
mobile block 140 moves up, the air injection noZZle 180 
supported by the mobile block 140 also moves up. Thus, as 
shoWn in FIG. 3, the belloWs pipe 170 expands. When the 
mobile block 140 moves doWn, the air injection noZZle 180 
also moves doWn. Thus, as shoWn in FIG. 4, the belloWs 
pipe 170 is compressed. 
As described above, according to the squeezing apparatus 

of the present invention, the air injection noZZle 180 and the 
supply pipe 160 are connected by the belloWs pipe 170 and, 
When the mobile block 140 and the air injection noZZle 180 
move up and doWn, the belloWs pipe 170 extends or is 
compressed so that the sectional area of the path for air can 
be uniformly maintained. Thus, pressure of air injected 
through the air injection noZZle 180 can be uniformly 
maintained so that excess developer can be removed ef? 
ciently. 

While there have been illustrated and described What are 
considered to be preferred embodiments of the present 
invention, it Will be understood by those skilled in the art 
that various changes and modi?cations may be made, and 
equivalents may be substituted for elements thereof Without 
departing from the true scope of the present invention. In 
addition, many modi?cations may be made to adapt a 
particular situation to the teaching of the present invention 
Without departing from the central scope thereof. Therefore, 
it is intended that the present invention not be limited to the 
particular embodiment disclosed as the best mode contem 
plated for carrying out the present invention, but that the 
present invention includes all embodiments falling Within 
the scope of the appended claims. 
What is claimed is: 
1. AsqueeZing apparatus of a liquid developing apparatus 

comprising: 
a mobile block installed under a photoreceptor Web 

capable of moving up and doWn; 
a squeeZe roller supported by said mobile block and 
moving up and doWn With said mobile block, said 
squeeZe roller contacts a transfer surface of said pho 
toreceptor Web When moving up and removes excess 
developer therefrom; 

an air injection noZZle, installed at said mobile block, for 
injecting air to a portion of said photoreceptor Web 
Where said squeeZe roller contacts said photoreceptor 
Web to separate and drip the excess developer doWn 
Ward; 

an air supply pump for supplying air to said air injection 
noZZle; and 

a belloWs pipe connecting said air injection noZZle to said 
air supply pump, said belloWs pipe capable of expand 
ing or being compressed as said mobile block moves up 
and doWn. 

2. The squeeZing apparatus of claim 1, Wherein said air 
injection noZZle is ?xed to said mobile block such that the 
angle of air injection With respect to the squeeZe roller can 
be uniform. 
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3. The squeeZing apparatus of claim 1, further comprising 

a supply pipe disposed betWeen said air supply pump and 
said belloWs pipe that supplies air to said belloWs pipe from 
said air supply pump. 

4. The squeeZing apparatus of claim 3, Wherein said air 
injection noZZle is ?xed to said mobile block such that the 
angle of air injection With respect to the squeeZe roller can 
be uniform. 

5. The squeeZing apparatus of claim 4, Wherein When said 
belloWs pipe is expanding and being compressed, the sec 
tional area of the path for air in said belloWs pipe can be 
uniformily maintained. 

6. The squeeZing apparatus of claim 1, Wherein When said 
belloWs pipe is expanding and being compressed, the sec 
tional area of the path for air in said belloWs pipe can be 
uniformity maintained. 

7. A method of removing excess developer ef?ciently 
from a transfer surface, comprising the steps of: 

installing, under a photoreceptor Web capable of moving 
up and doWn, a mobile block; 

supporting a squeeZe roller by said mobile block causing 
said squeeZe roller to move up and doWn With said 
mobile block; 

contacting said transfer surface of said photoreceptor Web 
When said squeeZe roller is moved up to remove excess 
developer; 

installing an air injection noZZle on said mobile block; 
injecting air to a portion of said photoreceptor Web Where 

said squeeZe roller contacts said photoreceptor Web 
separating and dripping excess developer doWnWard; 

providing an air supply pump to supply air to said air 
injection noZZle; 

connecting a belloWs pipe to said air injection noZZle and 
said air supply pump; and 

expanding and compressing said belloWs pipe as said 
mobile block moves up and doWn. 

8. The method of claim 7, Wherein said air injection 
noZZle is ?xed to said mobile block such that the angle of air 
injection With respect to the squeeZe roller can be uniform. 

9. The method of claim 7, further comprising the step of 
placing a supply pipe betWeen said air supply pump and said 
belloWs pipe to supply air to said belloWs pipe from said air 
supply pump. 

10. The method of claim 9, Wherein said air injection 
noZZle is ?xed to said mobile block such that the angle of air 
injection With respect to the squeeZe roller can be uniform. 

11. The method of claim 10, Wherein When said belloWs 
pipe is expanding and being compressed, the sectional area 
of the path for air in said belloWs pipe can be uniformly 
maintained. 

12. The method of claim 7, Wherein When said belloWs 
pipe is expanding and being compressed, the sectional area 
of the path for air in said belloWs pipe can be uniformly 
maintained. 


